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Abstract 
 
A significant challenge in a distributed production organisation is finding suitable production resources. In this study, we develop the concept 
of a production resource search system that can be used to organise a distributed manufacturing system in a global environment. 
The system is based on internet technologies and autonomous work systems, which are the building blocks of a dynamically orga nised 
production system. These building blocks encapsulate functionalities and competencies of management and manufacturing operations and an 
autonomous information system that supports autonomous decision-making and cooperation within the network. The developed search system 
thus focuses on finding suitable autonomous work systems. The internet viral phenomenon is used to automatically extend the search domain 
and exploit internet real-time capabilities. Thus, the search domain is not limited by a searcher’s knowledge about it. 
An offer for the production of a product is directly sent to only a few potential work systems, which automatically pass it to related work 
systems. Thus, the offer is distributed rapidly and effortlessly throughout the network. Work systems benefit from such a system by always 
being informed about all the offers. The individual work systems automatically match the offer to their capabilities and respond with a bid to 
the production initiator (the searcher). The production initiator obtains real-time information about the state of the production world relative to 
the proposed product. The production initiator uses this information to make a rational decision about which resources to use. 
 
© 2014 The Authors. Published by Elsevier B.V. 
Peer-review under responsibility of the Scientific Committee of the “8th International Conference on Digital Enterprise Technology - DET 
2014. 
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1. Introduction 
 
The production world is diverse. Numerous companies 
exist that follow different business models, production 
philosophies and organisation models. Each company tries to 
create added value as best as it can within the bounds of a 
specific set of conditions and circumstances. The abundance, 
dynamics and diversity of production companies pose 
challenges to establishing a real-time overview of the relevant 
production world [1, 2]. Such an overview should determine 
the production resources required to realise a particular 
product. 
The time required to produce a complete overview 
manually is too long to produce relevant results. Therefore, 
very limited overviews are produced in practice. 
Consequently, the probability that such a limited overview 
will present the best solution for a production  initiator  is 
small; therefore, solutions are selected based on the limited 
time and funds available, as has been proposed by the 
bounded rationality concept [3]. If a production initiator can 
acquire a more extensive overview without increasing the 
search cost or time, the overview is likely to present more 
effective solutions that can be selected. 
The goal of the concept developed here is to provide 
production initiators with a real-time overview of most of the 
relevant production capabilities. Although many alternative 
concepts of production resource search exist in the field of 
distributed  production  [e.g.  4,  5],  the  presented  concept 
© 2014 Published by Elsevier B.V. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons.org/licenses/by-nc-nd/3.0/).
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focuses  on  a  new  way  of  information  propagation  in  the 
search process. 
The concept is realised using (1) internet networking, (2) 
the internet viral phenomenon, (3) a job description method 
and (4) automated reasoning about production resources. This 
realisation is performed without a large consumption of time 
and funds. The concept still requires a search based on 
bounded rationality, but superior solutions are found by 
automatically checking as much of the relevant production 
domain as possible. 
The internet is the main enabler of the concept and enables 
instant communication around the globe and an unrestricted 
flow of information. If an internet address of an information 
recipient is known, the transfer process is trivial. Information 
can be sent to known recipients using email or private 
comments or can be published publicly in the form of a web 
page, a blog, a forum post, etc. In the first case, the publisher 
must know the recipients, and in the second case, the 
recipients must know the publisher. However, what if the 
publisher does not know of all the recipients, and the 
recipients do not know of all the publishers? Such is the case 
with large social networks (e.g., Facebook and Twitter), and it 
is also the case with globalised distributed manufacturing. 
The concept addresses the process of information 
propagation in a distributed production environment in 
searching for production resources. Information propagation 
in large networks is based on studies of social and computer 
networks, which have been well documented. The knowledge 
acquired from the aforementioned fields is used to justify 
various aspects of the concept and the expected properties of 
the designed search system. 
Within the scope of this work, an information publisher is 
referred to as a production initiator, and the recipients are 
known as production resources. The production resources are 
adopted from the concept of autonomous work systems 
(AWS) [6]. In the next section, we show why the AWS 
organisational structure is appropriate for the developed 
system. The goal of the production initiator is to create a list 
of production resources or AWSs that can produce a proposed 
product. The list is then used to rationally select the best 
solution for the production initiator. 
Different production domains are regarded as small-world 
networks [7] and information propagation is considered to be 
epidemic in nature. The concept mimics a viral phenomenon, 
i.e., in epidemics, two individuals do not need to know each 
other to be infected by the same virus. That is, information 
propagation is not limited by the production initiator’s 
knowledge about it. No entity needs to know about the entire 
production domain for the system to be operational. 
The concept also describes the automation of the search 
process including reasoning about the production ability of a 
specific production resource. Product formation and resource 
description are presented and illustrated using examples. The 
product descriptions are based on internationally accepted 
standards, such as ISO, DIN, ANSI, etc. The technologies that 
are used in the reasoning process, such as the automated 
feature recognition of machine parts [8, 9] and scheduling [10, 
11], are adopted from computer aided design (CAD) and 
operational  research.  The  default  automation  of  the  entire 
search system provides to the production management ability 
of real-time decision making and with that increased 
flexibility. 
 
2. Concept architecture 
 
A combination of existing technologies and studies were 
carefully considered to develop a concept that can be used to 
find the most appropriate production resources for a specific 
job. Fig. 1 presents this concept, which uses the existing 
internet communication infrastructure, a third party internet 
search engine, domain name services (DNS), and dynamic 
domain name services (DDNS). The DNS and DDNS connect 
the domain names with unique internet protocol addresses 
(IP). Each part of the concept network is associated with a 
unique domain name. The production initiators and the AWSs 
are continuously present on the internet via web servers that 
can also act as web clients. Each AWS is responsible for 
creating and maintaining its own reasoning unit to interpret 
the job descriptions. A reasoning unit is important for 
automating the whole search process. 
 
 
 
Fig 1. Concept architecture 
 
 
2.1. AWS unit 
 
We introduce the autonomous work system (AWS) [12] as 
a network building block of an adaptive distributed 
manufacturing system (ADMS) [13]. An ADMS is a 
conceptual framework for collaboration within a network and 
is based on the concepts of complex adaptive manufacturing 
systems (CAMS) [14] and dynamic production clusters [15]. 
An AWS is defined in [6] as a system with rounded 
technological functionality and corresponding management 
functionality. The technological functionality of AWS is built 
upon a core element, the elementary work system (EWS) [16]. 
An EWS consists of a process, a process implementation 
device, and a human subject. The EWS has the competence 
and capabilities to perform a particular  manufacturing 
process. 
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Fig 2. AWS architecture [6] 
 
Fig. 2 shows an AWS that is composed of EWSs, 
management entities and monitoring entities. The entities are 
structured in two control loops to control the EWS operations. 
The outer control loop performs performance-based control 
via the management of resources and feedback from 
performance evaluation. The AWS structure also includes a 
data and knowledge base, which is local and supports the 
AWS management and operations. A communication and 
logistics interface enables the interconnection of AWSs as 
nodes in a network. 
The AWS was selected as a base resource unit in the 
developed concept, because its management and 
communication system is capable of autonomous negotiations 
with business partners. The AWS can act as an individual unit 
in a network of other AWSs. 
 
2.2. Assumptions and restrictions 
 
Various assumptions and restrictions need to be adopted to 
successfully use the concept presented in Fig. 1 as a real 
world application. 
 
(a) The developed concept for searching production resource 
is designed to help production initiators realise ideas. The 
AWSs in the network should view the concept as a 
complementary means of job acquisition. 
(b) The production initiators are educated about engineering 
and have access to generally accepted standards. 
(c) The participating resource units are organised as AWSs 
and are willing to cooperate in the network. By definition, the 
AWSs cannot be forced to participate in the network. 
(d) Some of the AWSs in the domain promote their 
production services using public web pages. 
(e) Within the concept, different solutions are assumed to 
exist in the production domain at the same time and the 
differences between these solutions are considered to be 
economically relevant. This assumption motivates the 
production initiator to use the search system. 
 
(f) The production domains have numerous similar resource 
units that are interested in participating in the AWS network. 
(g) The AWSs in a production domain know about other 
AWSs that perform similar production processes. This 
information is used in the network formation process. 
(h) The AWSs have access to computer processing power 
locally or in a cloud. Processing power is needed to respond 
to multiple contacts in real time. 
(i) The search system is fully automated. Automatic operation 
is necessary to avoid harmful human intervention in the sense 
of information containment or false information  responses, 
etc. 
(j) All the parts of the system have permanent and 
unrestricted access to the internet and its services. All of the 
parts of the network are uniquely addressable and accessible 
online. 
 
2.3. Concept search dynamics 
 
The search process begins when a production initiator 
formulates a job description based on the production 
requirements and wants to find a suitable production resource. 
 
 
 
Fig 3. (a) Current (a) and (b) developed production resource search 
 
The developed search process is different from resource 
search processes in current production system concepts (e.g., 
an ADMS [13]), where some type of mediator must exist to 
connect the production initiator with the production resource. 
A mediator must have a complete list of resources before the 
search can be conducted. In the developed concept, a mediator 
or a complete list of resources are not required. The partial 
resource lists that are held by the AWSs in an AWS network 
are sufficient for all the AWSs to be informed about the job 
offer. Fig. 3 illustrates a key difference between (a) the 
current concept and (b) the developed concept. 
In the developed concept the initiator must find at least one 
AWS that is a part of the AWS network using publicly 
accessible internet search engines, i.e., the search is based on 
the AWS web page descriptions. The initiator then sends the 
job description to the web server of the AWS that has been 
found. The AWS web server then automatically resends the 
same job description to its contacts in the AWS network. The 
contacts are defined using the domain names of the AWS 
servers. 
At the same time, the job description is passed to the AWS 
reasoning  unit,  which  determines  whether  this  AWS  can 
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realise the job based on its description. A response with a 
preliminary offer is sent back to the initiator’s web server. 
The same process occurs within all the AWSs that are a part 
of the AWS network. If an AWS receives a job description 
that has already been processed, it is simply ignored. 
The results are gathered asynchronously by the initiator’s 
server and are presented after a limited amount of time to the 
initiator in the form of a list of offers of AWSs. 
 
3. AWS network 
 
An AWS network consists of interconnected AWS units 
that belong to same production domain, for instance, a general 
milling domain, a plastic casting domain, a steel forming 
domain, etc. The domains are not predetermined and emerge 
during the creation of the network. Network creation is 
spontaneous and is not governed by any centralised entity. In 
this way, the network follows the concept of a decentralised 
internet. 
 
3.1. Network creation and dynamics 
 
An AWS network is created at the moment when two 
AWSs exchange their addresses or domain names and include 
each other’s information in their contact list. Each connection 
is made by a human operator who ensures that the connected 
AWSs are in the same production domain. A network 
connection is established only if the connection is mutually 
desirable to ensure a fair job description distribution. Thus, all 
of the AWS nodes in the network are reachable from any 
other node, usually by multiple paths. 
The AWS nodes are requested to have 5 connections on 
average with the other AWSs. An AWS has to have at least 
one connection to be included in the network. There is no 
restriction on the number of connections; however, in 
practical terms, we expect a maximum of approximately 10 
connections. Human effort is required to establish each 
connection; thus, a relatively low number of connections 
should be required. 
When a new AWS wants to join an existing AWS network, 
one connection with any AWS from the network is sufficient 
to fully include the AWS. To promote the vitality of the AWS 
network, more connections with the newly joined AWS are 
desirable; however, there is no rule to enforce this preference. 
As new AWSs join the network, other AWSs will want to 
exit. For example, an AWS may cease to exist in real life. An 
AWS can exit the network simply by deleting its connection 
with the other AWSs. Under certain circumstances, an AWS 
network can split into two or more networks. Two or more 
AWS networks can also merge into a single network. In any 
case, the AWS networks would remain active without 
systemic modifications until at least two AWSs are connected. 
 
3.2. Small world network model 
 
A simulation was performed to verify whether a job 
description would propagate as expected in an AWS network 
constructed  using  the  rules  of  the  developed  concept.  To 
simulate  the  propagation  of  a  job  description  through  the 
network, a network model must first be defined. 
Many network models exist, as well as model generators 
that attempt to simulate real life networks. Some of these 
models are shown in Fig. 4. A network model was selected by 
comparing the expected AWS network properties with the 
network model properties. Eventually, the Watts-Strogatz 
small-world Alpha [17] model was selected. 
 
 
 
Fig 4. Examples of network topology: (a) Barabasi-Albert scale free 
model, (b) random graph, (c) balanced tree, and (d) Watts-Strogatz small- 
world model 
 
Watts [7,17,18] considered that small-world network 
properties are similar to those of a large, sparse network in the 
sense that the elements of the small-world network are 
connected to a few other elements on average relative to the 
network size. Small-world network is a decentralised network 
and can be highly clustered. 
AWS networks are expected to be large, because from a 
global perspective, most production domains have numerous 
AWSs. For instance, numerous AWSs are involved in sheet 
metal work, coating operations, etc. It is also expected that 
individual AWSs would know of only a few other AWSs that 
perform the same operations or that, at least, an AWS would 
only be able to name a few AWSs when joining the AWS 
network. 
The decentralisation of a small-world network corresponds 
to the absence of dominant network elements. The maximum 
degree of the network is much smaller than the network size. 
By rule, the connections in an AWS network are bidirectional, 
and each established connection burdens the AWS’ human 
operators. Thus, it is unlikely that one AWS would  form 
many connections relative to the network size, primarily 
because the AWS does not gain any advantage by forming 
more connections. By rule, all of the AWSs in the same AWS 
network are always informed about all the job descriptions. 
An AWS network is expected to be clustered, because the 
AWSs that operate in the same business environment  are 
likely to know about one another and it is expected that an 
AWS network is composed of many overlapping clusters. 
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The small-world network model enables us to simulate an 
AWS network model following all the rules and properties of 
the developed concept. The propagation simulations are 
therefore expected to accurately represent real world 
scenarios. Job propagation through an AWS network is 
described and simulated in the section on propagation. 
 
4. Job description 
 
A job description document is generated by a production 
initiator when his idea is developed to the production or 
realisation stage. The document is written in the extensible 
markup language (XML) and consists of a unique 
identification (ID) code, a CAD model, a list of generally 
accepted standards that must be achieved or followed, and a 
production request. To facilitate the propagation of the job 
description, only web links to the job description files are sent 
through the network. An individual AWS then downloads the 
content for the reasoning process. 
 
4.1. CAD model 
 
The job description includes a CAD model, which is the 
simplest means of transferring information about the 
geometry and geometric relations of the product from a design 
environment to an analysis environment. In this search 
system, the stereolithography (.stl) standard file format was 
selected as the primary CAD format, because of its wide 
support among CAD modelling tools. All of the AWS 
reasoning units should be able to process CAD files in the 
specified format. 
 
4.2. Technical Properties 
 
The technical properties of the product are provided as a 
list of standards and actual property codes in XML format. 
This list includes the geometrical and dimensional tolerances, 
the material, the surface, the standardised features, etc., of the 
product. To ensure that the product is realised as designed by 
the production initiator, the AWS must be able to understand 
and follow the defined standards. When performing a resource 
search, the AWS does not need to know how the product will 
actually be produced: it only needs to know that it can 
produce the product. The list is also equipped with business 
oriented information on the expiration date of the request, the 
quantity of products to be produced, and the deadline  by 
which production must be completed. 
 
5. Job description propagation 
 
This research study and the developed concept inspired by 
the viral phenomenon are focused on job description 
propagation in an AWS network. The challenge encountered 
in distributing a message to a group of AWS units in a 
particular production domain is there is no entity to which all 
the AWSs are known and there is no centralised list of AWSs. 
An alternative method for job propagation is developed that is 
similar to propagation in computer and social networks and is 
more flexible and robust than creating a centralised list. 
5.1. Viral phenomenon 
 
The viral phenomenon is understood within the scope of 
this work as a phenomenon caused by virus-like behaviour 
[19, 20]. The terminology used to describe such behaviour is 
mostly derived from biology. 
Biological viruses spread information in the form of DNA. 
Thus, virus-like behaviour can be defined as that by which 
information is rapidly spread from one entity to another via 
different mechanisms. One entity infects another entity with 
new information. The probability of successful information 
transfer is called an infection probability. A biological virus is 
usually malicious and harms its host; therefore, this 
probability is also known as a survival probability. If the 
infection/survival probability is low, information will only 
reach a portion of the exposed population or network. Most 
successful viruses are highly contagious and are also 
associated with a high host survival probability, such as the 
common cold virus. 
Viral behaviour can also be observed in computer networks 
[21] in which computer viruses spread harmful code or in 
social networks [22] for which information is usually of a 
social nature, such as gossip, news, web links, videos, etc. 
The viral phenomenon has been successfully used for 
economical purposes in the form of viral marketing [23]. In 
all these cases, the dynamics of viral spread depend on the 
infection/survival probability. 
 
 
 
Fig 5. Form of propagation in a small-world network [17] 
 
The way in which information spreads through the 
information network is determined by the information content 
and the properties of the network nodes. In an AWS network, 
the AWSs correspond to the nodes, which have a 100% 
infection probability if they come into contact with an 
infected node. AWS node is considered infected if it has 
successfully received a job description and is able to resend it. 
We expect that the automated propagation in AWS network 
will be similar to propagation in social networks and that it 
will follow the theoretical form of propagation in the small- 
world networks shown in Fig 5. 
 
5.2. Job propagation simulation 
 
To verify the expected form of propagation, simulations 
were conducted for different network sizes, different 
topologies of small world networks, and different numbers of 
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starting points of propagation. The main concern regarding 
the network size is the propagation time. The search concept 
is useless if the search takes too long. “Too long” is a relative 
term: the time limit was set to 1 minute based on user 
experience. 
Fig. 6 shows the simulation results for the small-world 
network model. The simulated propagation in the network 
occurred in discrete steps. One step corresponded to the time 
to transfer a job description message between two AWSs. In 
internet transfer, many factors can cause this time to vary, but 
the transfer time typically ranges between 50 and 500 
milliseconds. For a network of 1500 AWS units, all the AWSs 
received the job description within a maximum of 4 seconds. 
 
 
 
Fig 6. Propagation time for different network sizes 
 
The form of the simulated propagation exhibited all the 
expected propagation features. The relation between the 
network size and the propagation time was extrapolated and 
could be approximated as a natural logarithm of the average 
number of propagation steps required to propagate the 
description, which was proportional to the natural logarithm 
of the network size. The propagation time increased much 
more slowly than the network size; thus, it can be safely 
assumed that the propagation will be sufficiently fast even in 
larger AWS networks. 
The simulation results for varying numbers of starting 
points of propagation revealed that each additional starting 
point accelerated the propagation process, but the increase in 
the speed was small relative to the effort needed to find a new 
starting point. The production initiator must manually find 
starting points using an internet search engine. Increasing the 
number of starting points is therefore not practical, because 
the propagation process is very fast. 
 
6. AWS response 
 
After the job description is propagated through the AWS 
network, each AWS processes the description within its own 
reasoning unit. Each reasoning unit is unique and adapted to 
the properties and demands of the particular AWS unit. The 
differences between the AWS reasoning units are one of 
possible competitive advantages of AWSs. Superior reasoning 
units will generate more accurate and competitive bids. A bid 
is considered to be competitive if it is more likely to be 
selected over other bids. Competitiveness is primarily based 
on the amount of funds demanded for job completion and the 
completion time. A bid is accurate if the job costs for the 
AWS and the completion time are correctly estimated. 
 
6.1. AWS functionality description 
 
Before any description can be successfully analysed, the 
AWS’s functionality, links to the monitoring data and the 
AWS’s management demands should be given to  the 
reasoning unit. The reasoning unit is automated; therefore, all 
the properties are in a coded or code readable form. The AWS 
can modify its own reasoning units or replace them by 
equivalent programs. 
A prototype reasoning unit is constructed from four 
analysis modules. The first module extracts the geometrical 
features of the product from the CAD file and determines 
whether production is feasible. The  second  module 
determines whether all the technical properties of the job can 
be met. The third module determines whether the job can be 
realised in the time frame requested. The last module 
estimates the production cost and generates a bid that is sent 
back to the production initiator. 
Each module requires a list of constraints. The list for the 
first module contains all the geometrical features that  the 
AWS can create; the list for the second module contains the 
geometrical and dimensional tolerances, the material, the 
surface, the standardised features, etc. for the product that the 
AWS can achieve or produce. The constraints for the third 
module depend on the AWS’ schedule and the AWS’ 
available production capabilities. The fourth module requires 
a list of operational costs for all the AWS’ production 
capabilities. The AWS should ensure that the listed 
constraints are correct and up to date. 
 
6.2. Job description analysis 
 
Automated geometric feature extraction from CAD files [8, 
9] has been studied in the field of computer aided design 
research. Supporting technology has been developed and is 
now commercially available. The first reasoning module is 
used to extract geometric features using commercially 
available software tools or specially developed feature 
extraction tools. After the feature extraction process, the list 
of extracted features is compared to the list of the AWS’ 
constraints. The features that cannot be realised are recorded. 
The second module that compares the technical properties 
first determines whether the AWS recognises the standard for 
each case in the job description and then compares the actual 
use of the standard by comparing the code in the job 
description with the code that the AWS can follow. For 
instance, if the AWS can produce part dimensions from 3 to 
60 mm with a h7 tolerance, the code 30 h7 is recognised as 
feasible. 
If the first and second module, the part described in the job 
description is recognised as something the AWS can create, 
the third module analyses the current schedule and uses one of 
the scheduling methods [10, 11] to assess when the requested 
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job can be completed on time. Finally, the fourth module uses 
the predicted schedule to estimate the production cost by 
multiplying the production time with the cost of using the 
production resource. 
The comparison and estimation mechanisms are 
intentionally designed to be simplistic. Thus, the operation of 
these mechanisms can be easily understood. Each AWS is 
free to use these mechanisms as they are or to upgrade them. 
The reasoning unit remains entirely in the AWS’ domain to 
preserve its autonomy. Upgrading the reasoning unit is a 
mechanism by which superior AWSs can distinguish 
themselves from other AWSs. 
 
6.3. Response 
 
The response to the job description includes information 
that the production initiator requires to select candidates to 
realise the job. At this stage, the production initiator is 
presumed to be primarily interested in the answers to the 
following questions: is the AWS able to realise the job, what 
is the job realisation cost, and when will the job be realised? 
The response is given in a simple XML structure and is 
human- and program-readable. Thus, the production initiator 
can implement automatic AWS  response  processing. 
Selection criteria and methods for response processing are 
entirely in production initiator’s domain. The production 
initiator processes the received responses and invites the 
highest ranked AWSs to additional negotiations. The AWS’ 
automatic response introduces two potential business 
collaborators to each other. 
The response is identified with unique id. The id is based 
on the web address of a script that returns response 
information on job description analysis. As this response is 
most likely an introduction, the AWS’ contact information 
and location are included. Because an AWS can still respond 
even if it cannot fully realise a product; the differences 
between the demands and the AWS abilities should be 
provided. The deviation is presented as a number of standards 
of features that cannot be met or created. If an AWS with an 
expressed deviation is invited to participate in the 
negotiations, the differences could be eliminated by 
production part design modifications in agreement with the 
production initiator. The final piece of included information is 
the AWS’ expected production completion date if it were 
selected to realise the job. 
The AWS is free not to respond to job descriptions it 
receives but should never assume that it will be rejected by 
the production initiator because of deviations from 
specifications. The production initiator will always try to pick 
the best AWS for the job and will sometimes also have to 
compromise. It would be unwise for the AWS to respond with 
incorrect information. Every production initiator has the 
power to make the evaluation of the AWS job realisation 
public via various mechanisms such as blogs, forums, and 
evaluation lists. 
The evaluation publication mechanisms and websites are 
not determined in advance but are expected to emerge from 
community actions. It is most useful for production initiators 
if AWS evaluations are published in evaluation lists in the 
form of performance or satisfaction coefficients. In this way, 
data can be automatically retrieved for response analysis. 
Existing examples of such evaluations are hotel ratings by 
their guests, ratings of products purchased in web stores (e.g., 
Amazon, eBay, etc.), and ratings of videos and pictures (e.g., 
YouTube, Instagram, Facebook, etc.). 
 
7. Expected impact 
 
In this chapter, the expected impact of introducing the 
developed concept for searching production resources is 
discussed for a (1) global environment and (2) a company 
environment. 
 
7.1. Global environment 
 
In a global environment, smaller companies take the form 
of AWSs and create an AWS network to gain access to more 
job opportunities. Currently, large well-known companies are 
typically offered job opportunities first. The publicity of a 
company and customer attachment or customer preference 
plays a major role in job distribution. 
If the developed concept was implemented in a global 
environment, the AWSs would connect through AWS 
networks and exchange information on job opportunities with 
each other. The production initiators could gain easy access to 
global distributed production resources and AWS networks 
could increase their chances of realising their ideas within 
budget. The AWS networks would be recognised by the 
public as powerful manufacturing systems. 
As AWS networks gain publicity, the AWSs in the 
networks can gain access to more job opportunities. More job 
opportunities mean more work for AWSs and decrease the 
need to conceal information on job opportunities. Easier 
access to information on job opportunities can increase 
competitiveness in the global production market, because the 
superior AWSs would be awarded with higher paying jobs. 
The product initiators would in turn receive superior service. 
Implementing the developed concept is  expected  to 
redirect job opportunities from large or well-known 
companies and distribute them among capable smaller 
companies. An overview of global production capabilities and 
facilitating the realisation of ideas could even create more job 
opportunities. 
Trust between AWSs in networks is crucial for the 
existence and operation of these networks. No beneficial 
outcome can be guaranteed in advance; therefore, AWSs must 
take it on faith that sharing information on job opportunities 
will greatly increase their access to job opportunities and 
consequently, jobs. Note that AWS networks are not a 
replacement for existing mechanisms of job acquisition but 
are merely a supplement: it is up to a particular AWS to 
decide how much it relies on an AWS network. 
 
7.2. Company environment 
 
The biggest differences between a global and company 
environment are the level of limits and control involved. The 
global environment can be considered to be without limits and 
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loosely controlled, whereas a company environment is very 
limited and tightly controlled. 
Companies that implement the developed system should be 
large and have many similar units or departments that can 
take the form of AWSs. The concept would be similarly 
implemented as in a global environment except that all the 
information would be under the company’s control. 
Implementing the developed systems would enable the 
company to gain greater flexibility and to manage itself 
without the need for complete control over its resources. The 
company could easily change size and would not be limited 
by its organisational structure. 
The company would behave as an AWS network. 
 
8. Conclusion 
 
A concept is developed that represents a new approach to 
searching production resources. Assumptions, rules, a system 
framework, and simulation results are presented, including the 
expected contribution to the production environment. In 
future studies, issues related to concept realisation will be 
researched. 
The assumptions used in this study will be proven using 
real world experiments. Experiments will be conducted to 
incorporate the human factor that is present in AWS 
management and AWS network creation. The relevance of the 
concept will be demonstrated in terms of entities expressing 
interest in being potential participants in AWS networks. 
The developed concept is important for the future 
development of the production environment. The benefits of 
implementing this concept include increased flexibility, 
scalability, and competitiveness in the  production 
environment. The organisational model of smaller companies 
will be preserved and will become more successful. Smaller 
companies are innovative, creative and provide diversity in 
the production world. AWS networks will become an 
important part of production organisation in the future. 
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